Predicting disease status for a complex human disease using genomic data is an important, yet challenging, step in personalized medicine. Among many challenges, the so-called curse of dimensionality problem results in unsatisfied performances of many state-of-art machine learning algorithms. A major recent advance in machine learning is the rapid development of deep learning algorithms that can efficiently extract meaningful features from high-dimensional and complex datasets through a stacked and hierarchical learning process. Deep learning has shown breakthrough performance in several areas including image recognition, natural language processing, and speech recognition.
The main component of all deep learning algorithms is Artificial Neural Networks (ANNs).
116 Understanding how ANNs are constructed and trained is the first step to understand deep 117 learning methods. 125 can store a value (e.g., Z i for the i-th node in a given layer) and each edge can have a weight 126 (e.g., w ji for the edge connecting node i in the given layer with node j in the previous layer). The 127 value of a node on a given layer, except for the first layer (i.e., the input layer), is a function of a 128 bias (i.e., threshold; e. , where
165 is the loss function. This implies that once we know the gradients at some layer, we can ( ) 166 easily calculate the gradients for the layer before it. 309 Table 1 summarizes the 5 auto-encoders described above.
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